
Prop Bottom Hole Location
700' FNL 700' FWL

Lat: 40° 16' 07.8"
Long: 110° 29' 57.8"

Azimuths to True North
Magnetic North: 8.76°

Magnetic Field
Strength: 53256.8snT

Dip Angle: 67.13°
Date: 8/9/2010

Model: IGRF2010

T
M

DESIGN DETAILS: Plan #1

Job# 1053xx; LR
WELL @ 4626.0ft (Original Well Elev)

Target Azimuth Origin Type N/S E/W
TD No Target (Freehand) 89.28 Slot 0.0 0.0
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Project: Weld County
Site: Antelope 23-19 Pad
Well: Antelope 33-19

Wellbore: DD
Plan: Plan #1

Antelope 33-19

Surface Location Section Line Reference

Lat : 40.383080 Long : -104.367910

SECTION DETAILS

Sec MD Inc Azi TVD +N/-S +E/-W Dleg TFace VSect Target
1 0.0 0.00 0.00 0.0 0.0 0.0 0.00 0.00 0.0
2 200.0 0.00 0.00 200.0 0.0 0.0 0.00 0.00 0.0
3 600.6 12.02 89.28 597.7 0.5 41.9 3.00 89.28 41.9
4 5791.0 12.02 89.28 5674.3 14.1 1122.6 0.00 0.00 1122.7
5 6191.6 0.00 0.00 6072.0 14.6 1164.5 3.00 180.00 1164.6
6 6808.6 0.00 0.00 6689.0 14.6 1164.5 0.00 0.00 1164.6 Antelope 33-19 PBHL

Plan #1
Antelope 33-19

WELL @ 4626.0ft (Original Well Elev)
North American Datum 1983

Well Antelope 33-19, True North

Type Target Azimuth Origin Type N/S E/W From TVD
TD No Target (Freehand) 89.28 Slot 0.0 0.0 0.0

Name TVD +N/-S +E/-W Latitude Longitude
Antelope 33-19 PBHL 6689.0 14.6 1164.5 40.383120 -104.363730

FORMATION TOP DETAILS

TVDPath MDPath Formation
3385.0 3450.4 Parkman Ss:
4033.0 4112.9 Sussex Ss:
6272.0 6391.6 Niobrara:
6506.0 6625.6 Ft. Hays Ls:
6529.0 6648.6 Codell Ss:
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Bonanza Creek Energy Operating Company, LLC

Weld County

Antelope 23-19 Pad

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Antelope 33-19

DD

Survey Calculation Method: Minimum Curvature

WELL @ 4626.0ft (Original Well Elev)

Design: Plan #1

Database: EDM 5000.1 US Multi Users DB

MD Reference: WELL @ 4626.0ft (Original Well Elev)

North Reference:

Well Antelope 33-19

True

Map System:

Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983

North American Datum 1983

Weld County

Colorado Northern Zone

Mean Sea Level

Site Position:

From:

Site

Latitude:

Longitude:

Position Uncertainty:

Northing:

Easting:

Grid Convergence:

Antelope 23-19 Pad

ft

Lat/Long ft

ft

°0.73Slot Radius: in13.200

1,384,434.31

3,315,378.05

0.0

40.383140

-104.367900

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

ft

+E/-W

+N/-S

Position Uncertainty

ft

ft

ftGround Level:

Antelope 33-19

ft

ft

0.0

0.0

1,384,412.41

3,315,375.55

4,616.0Wellhead Elevation: ft0.0

40.383080

-104.367910

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

DD

Model NameMagnetics

IGRF2010 8/9/2010 8.76 67.13 53,257

Phase:Version:

Audit Notes:

Design Plan #1

PLAN

Vertical Section: Depth From (TVD)

(ft)

+N/-S

(ft)

Direction

(°)

+E/-W

(ft)

Tie On Depth: 0.0

89.280.00.00.0

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

TFO

(°)

+N/-S

(ft)

Measured

Depth

(ft)

Vertical 

Depth

(ft)

Dogleg

Rate

(°/100ft)

Build

Rate

(°/100ft)

Turn

Rate

(°/100ft)

Plan Sections

Target

0.000.000.000.000.00.00.00.000.000.0

0.000.000.000.000.00.0200.00.000.00200.0

89.280.003.003.0041.90.5597.789.2812.02600.6

0.000.000.000.001,122.614.15,674.389.2812.025,791.0

180.000.00-3.003.001,164.514.66,072.00.000.006,191.6

0.000.000.000.001,164.514.66,689.00.000.006,808.6 Antelope 33-19 PBHL
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Bonanza Creek Energy Operating Company, LLC

Weld County

Antelope 23-19 Pad

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Antelope 33-19

DD

Survey Calculation Method: Minimum Curvature

WELL @ 4626.0ft (Original Well Elev)

Design: Plan #1

Database: EDM 5000.1 US Multi Users DB

MD Reference: WELL @ 4626.0ft (Original Well Elev)

North Reference:

Well Antelope 33-19

True

Measured

Depth

(ft)
Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)
+N/-S

(ft)

Planned Survey

Vertical 

Depth

(ft)

Comments /

Formations

Build

Rate

(°/100ft)

0.0 0.00 0.00 0.0 0.0 0.000.0 0.0  0.00

100.0 0.00 0.00 100.0 0.0 0.000.0 0.0  0.00

200.0 0.00 0.00 200.0 0.0 0.000.0 0.0 KOP @ 200' 0.00

300.0 3.00 89.28 300.0 2.6 3.000.0 2.6  3.00

400.0 6.00 89.28 399.6 10.5 3.000.1 10.5  3.00

500.0 9.00 89.28 498.8 23.5 3.000.3 23.5  3.00

600.0 12.00 89.28 597.1 41.7 3.000.5 41.7  3.00

600.6 12.02 89.28 597.7 41.9 3.000.5 41.9 EOB; Inc=12° 3.00

700.0 12.02 89.28 694.9 62.6 0.000.8 62.6  0.00

800.0 12.02 89.28 792.7 83.4 0.001.0 83.4  0.00

900.0 12.02 89.28 890.5 104.2 0.001.3 104.2  0.00

1,000.0 12.02 89.28 988.3 125.0 0.001.6 125.0  0.00

1,100.0 12.02 89.28 1,086.1 145.9 0.001.8 145.8  0.00

1,200.0 12.02 89.28 1,183.9 166.7 0.002.1 166.7  0.00

1,300.0 12.02 89.28 1,281.7 187.5 0.002.4 187.5  0.00

1,400.0 12.02 89.28 1,379.5 208.3 0.002.6 208.3  0.00

1,500.0 12.02 89.28 1,477.4 229.1 0.002.9 229.1  0.00

1,600.0 12.02 89.28 1,575.2 250.0 0.003.1 250.0  0.00

1,700.0 12.02 89.28 1,673.0 270.8 0.003.4 270.8  0.00

1,800.0 12.02 89.28 1,770.8 291.6 0.003.7 291.6  0.00

1,900.0 12.02 89.28 1,868.6 312.4 0.003.9 312.4  0.00

2,000.0 12.02 89.28 1,966.4 333.3 0.004.2 333.2  0.00

2,100.0 12.02 89.28 2,064.2 354.1 0.004.4 354.1  0.00

2,200.0 12.02 89.28 2,162.0 374.9 0.004.7 374.9  0.00

2,300.0 12.02 89.28 2,259.8 395.7 0.005.0 395.7  0.00

2,400.0 12.02 89.28 2,357.6 416.6 0.005.2 416.5  0.00

2,500.0 12.02 89.28 2,455.4 437.4 0.005.5 437.3  0.00

2,600.0 12.02 89.28 2,553.2 458.2 0.005.7 458.2  0.00

2,700.0 12.02 89.28 2,651.0 479.0 0.006.0 479.0  0.00

2,800.0 12.02 89.28 2,748.9 499.9 0.006.3 499.8  0.00

2,900.0 12.02 89.28 2,846.7 520.7 0.006.5 520.6  0.00

3,000.0 12.02 89.28 2,944.5 541.5 0.006.8 541.5  0.00

3,100.0 12.02 89.28 3,042.3 562.3 0.007.1 562.3  0.00

3,200.0 12.02 89.28 3,140.1 583.1 0.007.3 583.1  0.00

3,300.0 12.02 89.28 3,237.9 604.0 0.007.6 603.9  0.00

3,400.0 12.02 89.28 3,335.7 624.8 0.007.8 624.7  0.00

3,450.4 12.02 89.28 3,385.0 635.3 0.008.0 635.2 Parkman Ss: 0.00

3,500.0 12.02 89.28 3,433.5 645.6 0.008.1 645.6  0.00

3,600.0 12.02 89.28 3,531.3 666.4 0.008.4 666.4  0.00

3,700.0 12.02 89.28 3,629.1 687.3 0.008.6 687.2  0.00

3,800.0 12.02 89.28 3,726.9 708.1 0.008.9 708.0  0.00

3,900.0 12.02 89.28 3,824.7 728.9 0.009.1 728.9  0.00

4,000.0 12.02 89.28 3,922.5 749.7 0.009.4 749.7  0.00

4,100.0 12.02 89.28 4,020.4 770.6 0.009.7 770.5  0.00

4,112.9 12.02 89.28 4,033.0 773.3 0.009.7 773.2 Sussex Ss: 0.00

4,200.0 12.02 89.28 4,118.2 791.4 0.009.9 791.3  0.00

4,300.0 12.02 89.28 4,216.0 812.2 0.0010.2 812.1  0.00

4,400.0 12.02 89.28 4,313.8 833.0 0.0010.4 833.0  0.00

4,500.0 12.02 89.28 4,411.6 853.9 0.0010.7 853.8  0.00

4,600.0 12.02 89.28 4,509.4 874.7 0.0011.0 874.6  0.00

4,700.0 12.02 89.28 4,607.2 895.5 0.0011.2 895.4  0.00

4,800.0 12.02 89.28 4,705.0 916.3 0.0011.5 916.3  0.00
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Bonanza Creek Energy Operating Company, LLC

Weld County

Antelope 23-19 Pad

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Antelope 33-19

DD

Survey Calculation Method: Minimum Curvature

WELL @ 4626.0ft (Original Well Elev)

Design: Plan #1

Database: EDM 5000.1 US Multi Users DB

MD Reference: WELL @ 4626.0ft (Original Well Elev)

North Reference:

Well Antelope 33-19

True

Measured

Depth

(ft)
Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)
+N/-S

(ft)

Planned Survey

Vertical 

Depth

(ft)

Comments /

Formations

Build

Rate

(°/100ft)

4,900.0 12.02 89.28 4,802.8 937.1 0.0011.8 937.1  0.00

5,000.0 12.02 89.28 4,900.6 958.0 0.0012.0 957.9  0.00

5,100.0 12.02 89.28 4,998.4 978.8 0.0012.3 978.7  0.00

5,200.0 12.02 89.28 5,096.2 999.6 0.0012.5 999.5  0.00

5,300.0 12.02 89.28 5,194.1 1,020.4 0.0012.8 1,020.4  0.00

5,400.0 12.02 89.28 5,291.9 1,041.3 0.0013.1 1,041.2  0.00

5,500.0 12.02 89.28 5,389.7 1,062.1 0.0013.3 1,062.0  0.00

5,600.0 12.02 89.28 5,487.5 1,082.9 0.0013.6 1,082.8  0.00

5,700.0 12.02 89.28 5,585.3 1,103.7 0.0013.8 1,103.7  0.00

5,791.0 12.02 89.28 5,674.3 1,122.7 0.0014.1 1,122.6 Start Drop -3.00 0.00

5,800.0 11.75 89.28 5,683.1 1,124.5 3.0014.1 1,124.5 -3.00

5,900.0 8.75 89.28 5,781.5 1,142.3 3.0014.3 1,142.2 -3.00

6,000.0 5.75 89.28 5,880.7 1,154.9 3.0014.5 1,154.9 -3.00

6,100.0 2.75 89.28 5,980.4 1,162.4 3.0014.6 1,162.3 -3.00

6,191.6 0.00 0.00 6,072.0 1,164.6 3.0014.6 1,164.5 EOD; Inc=0°-3.00

6,200.0 0.00 0.00 6,080.4 1,164.6 0.0014.6 1,164.5  0.00

6,300.0 0.00 0.00 6,180.4 1,164.6 0.0014.6 1,164.5  0.00

6,391.6 0.00 0.00 6,272.0 1,164.6 0.0014.6 1,164.5 Niobrara: 0.00

6,400.0 0.00 0.00 6,280.4 1,164.6 0.0014.6 1,164.5  0.00

6,500.0 0.00 0.00 6,380.4 1,164.6 0.0014.6 1,164.5  0.00

6,600.0 0.00 0.00 6,480.4 1,164.6 0.0014.6 1,164.5  0.00

6,625.6 0.00 0.00 6,506.0 1,164.6 0.0014.6 1,164.5 Ft. Hays Ls: 0.00

6,648.6 0.00 0.00 6,529.0 1,164.6 0.0014.6 1,164.5 Codell Ss: 0.00

6,700.0 0.00 0.00 6,580.4 1,164.6 0.0014.6 1,164.5  0.00

6,800.0 0.00 0.00 6,680.4 1,164.6 0.0014.6 1,164.5  0.00

6,808.6 0.00 0.00 6,689.0 1,164.6 0.0014.6 1,164.5 TD at 6808.6 - Antelope 33-19 PBHL 0.00

Target Name

     - hit/miss target

     - Shape

TVD

(ft)

Northing

(ft)

Easting

(ft)

+N/-S

(ft)

+E/-W

(ft)

Targets

LongitudeLatitude

Dip Angle

(°)

Dip Dir.

(°)

Antelope 33-19 PBHL 6,689.0 1,384,441.88 3,316,539.7314.6 1,164.5 0.00  0.00 40.383120 -104.363730

- plan hits target center
- Circle (radius 50.0)

Measured

Depth

(ft)

Vertical

Depth

(ft)

Dip

Direction

(°)Name Lithology

Dip

(°)

Formations

3,450.4 3,385.0 Parkman Ss:

4,112.9 4,033.0 Sussex Ss:

6,391.6 6,272.0 Niobrara:

6,625.6 6,506.0 Ft. Hays Ls:

6,648.6 6,529.0 Codell Ss:
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Project:

Company:

Local Co-ordinate Reference:

TVD Reference:

Site:

Bonanza Creek Energy Operating Company, LLC

Weld County

Antelope 23-19 Pad

Cathedral Energy Services

Planning Report

Well:

Wellbore:

Antelope 33-19

DD

Survey Calculation Method: Minimum Curvature

WELL @ 4626.0ft (Original Well Elev)

Design: Plan #1

Database: EDM 5000.1 US Multi Users DB

MD Reference: WELL @ 4626.0ft (Original Well Elev)

North Reference:

Well Antelope 33-19

True

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Plan Annotations

200.0 200.0 0.0 0.0 KOP @ 200'

600.6 597.7 0.5 41.9 EOB; Inc=12°

5,791.0 5,674.3 14.1 1,122.6 Start Drop -3.00

6,191.6 6,072.0 14.6 1,164.5 EOD; Inc=0°

6,808.6 6,689.0 14.6 1,164.5 TD at 6808.6
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09 August, 2010

Anticollision Report

Bonanza Creek Energy 

Operating Company, LLC
Weld County

Antelope 23-19 Pad

Antelope 33-19

DD

Plan #1



Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Reference Site:

Bonanza Creek Energy Operating Company, LLC

Weld County

Antelope 23-19 Pad

Cathedral Energy Services

Anticollision Report

Reference Well:

Reference Wellbore

Antelope 33-19

DD

Survey Calculation Method: Minimum Curvature

WELL @ 4626.0ft (Original Well Elev)

Reference Design:

Database: EDM 5000.1 US Multi Users DB

MD Reference: WELL @ 4626.0ft (Original Well Elev)

North Reference:

Well Antelope 33-19

True

Output errors are at 2.00 sigma

Plan #1 Offset TVD Reference: Offset Datum

Site Error: 0.0ft

Well Error: 0.0ft

Interpolation Method:

Depth Range:

Reference

Error Model:

Scan Method:

Error Surface:

Filter type:

Systematic Ellipse

Closest Approach 3D

Elliptical Conic

NO GLOBAL FILTER: Using user defined selection & filtering criteria

Stations

Unlimited

Maximum center-center distance of 100.0ft

Plan #1

Results Limited by:

SigmaWarning Levels Evaluated at:  2.00

From

(ft)

Survey Tool Program

DescriptionTool NameSurvey (Wellbore)

To

(ft)

Date 8/9/2010

MWD MWD0.0 6,808.6 Plan #1 (DD)

Offset Well - Wellbore - Design

Reference

Measured

Depth

(ft)

Offset

Measured

Depth

(ft)

Between

Centres

(ft)

Between

Ellipses

(ft)

Separation

Factor

Warning

Summary

Site Name

Distance

Antelope 23-19 Pad

Antelope 23-19 - DD - Plan #1 0.0 0.0 18.2

CC, ESAntelope 23-19 - DD - Plan #1 200.0 200.0 18.2 18.2 10,000.000

Antelope 32-19 - DD - Plan #1 0.0 0.0 22.0

CC, ESAntelope 32-19 - DD - Plan #1 200.0 200.0 22.0 22.0 10,000.000
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CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation



Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Reference Site:

Bonanza Creek Energy Operating Company, LLC

Weld County

Antelope 23-19 Pad

Cathedral Energy Services

Anticollision Report

Reference Well:

Reference Wellbore

Antelope 33-19

DD

Survey Calculation Method: Minimum Curvature

WELL @ 4626.0ft (Original Well Elev)

Reference Design:

Database: EDM 5000.1 US Multi Users DB

MD Reference: WELL @ 4626.0ft (Original Well Elev)

North Reference:

Well Antelope 33-19

True

Output errors are at 2.00 sigma

Plan #1 Offset TVD Reference: Offset Datum

Site Error: 0.0ft

Well Error: 0.0ft

Warning

Reference

Measured

Depth

(ft)
+E/-W

(ft)

Between

Centres

(ft)

Highside 

Toolface

(°)

Reference

(ft)

Offset Wellbore CentreOffset

(ft)

Between

Ellipses

(ft)

Separation

Factor

Vertical

Depth

(ft)
+N/-S

(ft)

Vertical

Depth

(ft)

Measured

Depth

(ft)

Offset Semi Major Axis

Antelope 23-19 Pad -  Antelope 23-19 - DD - Plan #1Offset Design Offset Site Error:  ft0.0

Distance

Total 

Uncertainty 

Axis

Offset Well Error:  0.0 ftSurvey Program: 0-MWD

0.0 0.0 0.0 0.0 18.20.0-18.2180.000.0 0.0

100.0 100.0 100.0 100.0 18.2 18.2 N/A0.0-18.2180.000.0 0.0  0.00

200.0 200.0 200.0 200.0 18.2 18.2 N/A0.0-18.2 CC, ES180.000.0 0.0  0.00

221.4 221.4 221.4 221.4 18.2 18.2 N/A0.0-18.291.100.0 0.0  0.00

300.0 300.0 300.0 300.0 18.4 18.4 N/A0.0-18.298.870.0 0.0  0.00

400.0 399.6 399.6 399.6 21.1 21.1 N/A0.0-18.2120.270.0 0.0  0.00

500.0 498.8 498.8 498.8 29.9 29.9 N/A0.0-18.2142.160.0 0.0  0.00

600.6 597.7 597.7 597.7 45.9 45.9 N/A0.0-18.2156.140.0 0.0  0.00

700.0 694.9 694.9 694.9 65.4 65.4 N/A0.0-18.2163.480.0 0.0  0.00

800.0 792.7 792.7 792.7 85.6 85.6 N/A0.0-18.2167.440.0 0.0  0.00
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CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation



Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Reference Site:

Bonanza Creek Energy Operating Company, LLC

Weld County

Antelope 23-19 Pad

Cathedral Energy Services

Anticollision Report

Reference Well:

Reference Wellbore

Antelope 33-19

DD

Survey Calculation Method: Minimum Curvature

WELL @ 4626.0ft (Original Well Elev)

Reference Design:

Database: EDM 5000.1 US Multi Users DB

MD Reference: WELL @ 4626.0ft (Original Well Elev)

North Reference:

Well Antelope 33-19

True

Output errors are at 2.00 sigma

Plan #1 Offset TVD Reference: Offset Datum

Site Error: 0.0ft

Well Error: 0.0ft

Warning

Reference

Measured

Depth

(ft)
+E/-W

(ft)

Between

Centres

(ft)

Highside 

Toolface

(°)

Reference

(ft)

Offset Wellbore CentreOffset

(ft)

Between

Ellipses

(ft)

Separation

Factor

Vertical

Depth

(ft)
+N/-S

(ft)

Vertical

Depth

(ft)

Measured

Depth

(ft)

Offset Semi Major Axis

Antelope 23-19 Pad -  Antelope 32-19 - DD - Plan #1Offset Design Offset Site Error:  ft0.0

Distance

Total 

Uncertainty 

Axis

Offset Well Error:  0.0 ftSurvey Program: 0-MWD

0.0 0.0 0.0 0.0 22.02.821.97.260.0 0.0

100.0 100.0 100.0 100.0 22.0 22.0 N/A2.821.97.260.0 0.0  0.00

200.0 200.0 200.0 200.0 22.0 22.0 N/A2.821.9 CC, ES7.260.0 0.0  0.00

300.0 300.0 299.0 299.0 23.8 23.8 N/A4.523.7-84.530.0 0.0  0.00

400.0 399.6 397.8 397.5 29.3 29.3 N/A9.829.3-90.180.0 0.0  0.00

500.0 498.8 496.1 494.9 38.8 38.8 N/A18.438.6-95.870.0 0.0  0.00

600.6 597.7 594.3 591.5 52.6 52.6 N/A30.551.5-100.220.0 0.0  0.00

700.0 694.9 690.5 685.1 69.6 69.6 N/A45.667.6-101.600.0 0.0  0.00

800.0 792.7 786.2 777.0 89.6 89.6 N/A63.787.1-99.790.0 0.0  0.00

Page 4 of 58/9/2010 11:08:54AM COMPASS 5000.1 Build 41 

CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation



Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Reference Site:

Bonanza Creek Energy Operating Company, LLC

Weld County

Antelope 23-19 Pad

Cathedral Energy Services

Anticollision Report

Reference Well:

Reference Wellbore

Antelope 33-19

DD

Survey Calculation Method: Minimum Curvature

WELL @ 4626.0ft (Original Well Elev)

Reference Design:

Database: EDM 5000.1 US Multi Users DB

MD Reference: WELL @ 4626.0ft (Original Well Elev)

North Reference:

Well Antelope 33-19

True

Output errors are at 2.00 sigma

Plan #1 Offset TVD Reference: Offset Datum

Site Error: 0.0ft

Well Error: 0.0ft
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Measured Depth

Ladder Plot

Antelope 32-19, DD, Plan #1 V0 Antelope 23-19, DD, Plan #1 V0

L E G E N D

Coordinates are relative to: Antelope 33-19

Coordinate System is US State Plane 1983, Colorado Northern Zone

Grid Convergence at Surface is: 0.73°Central Meridian is -105.500000 °

Offset  Depths are relative to Offset Datum

Reference Depths are relative to WELL @ 4626.0ft (Original Well Elev)
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CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation




